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IGNEOUS MINERALOGY 


What are igneous rocks? 


igneous Rock 


Types of igneous Rock 


© Volcanic o- extrusive igneous 


© Intrusive or plutonic igre 


How Does Magma Form? 


Magma forms trom melting roc 08 rocks are made of diferent minerals, and different minerals melt at 
Afferent temperatures, rocks do not met uniformly. instead, hose minerals whose melting points are below a 
given temperature will be molten at that temperature, whereas those whose melting points are higher will still 
be solid. This phenomenon is called Partial melting. Melting temperatures can be affected by such 
environmental conditions as pressure and the presence of water. Generally spe: er pressures 
increase the melting temperature and melting temperatures are lower in the presence of water than in dey 


conditions 
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Igneous forming 


1. Plate tectonic 
2. The cooling of magma 
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Generally there are two type of magma: 
1. Felsic (acid) 
2. Mafic (base) 


Mafic (or basaltic) magmas form at two primary locations: 


e Mid-ocean ridges, where plates move apart and basaltic melts msc up and then cool to form new 
seafloor 


e Mid-plate volcanoes like Hawaii, where plumes of basaltic rock from deep within the mantle rise 
and erupt at the surface. 
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Felsic magmas form mostly at ocean-continent subduction zones, through a process something like the 


followin 
As an oceanic plate moves along, it picks up mud, silt, and other wet sediments. 


When the oceanic plate subducts beneath another plate, some of the wet sediments go w 
the subduction zone. 


As the plate and sediments heat up, water in the sediments is driven away into the surrounding 
mantle 


The water promotes melting of the surrounding mantle material (eemember that water lowers 


melting point), and some of the sediments melt as well. As the melts rise, they also mix in 
material from the overlying continent 


The melts rise and ci volcanoes orc 


Origin of Basalt Magma: 
Much evidence suggests that Basaltic magmas result fr 
© Basalts r 2 most of oceanic crust and only mantle 


© Basalts cont yroxene and plagio 


© Basalt er nating a low gas content and therefore tow wat 


Owvergent Bou y (Le. Mid-Ocean-Ridge (MOR)) and Hot S; are the mos’ rite Plate Tector 


& 


Origin of Granit Magma: 
a appears to result from wet rm 
olites are found in areas of ‘imental crust 
gas content 
The latter 


g high water c 


) addibon, an externa! heat source (\.e. raising basaltic magma ch 
gradient to cause the partial melting in crust can also be another possible me 


magma. Basaitic magma generated in the mantle, then rises into 


geothermal gradient and may cause wet partial melting of the c 


Origin of Andesitic Magma: 

Andesitic magmas erupt in areas above subduction zones - suggests relation between producton of andesite 
and subduction. Average composition of continental crust & andesitic, but f andesite magma is produced by 
melting of continental crust then it requires complete melting of crust. Temperatures in crust unlikely to get high 
enough. One theory of andesitic magma involves wet partial melting of subducted oceanic crust. But, newer 


theories suggest wet partial melting of mantie 
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Distribution of rock in sedimentary basin and 
sedimentary basin 


BY : JHONNY 


Rock circulation and plate tectonic 


Crustal Grcuit Mantle circut 
Solar energy 
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